Regulation of renal epithelial sodium channels.
The high selectivity, low conductance, amiloride-blockable, sodium channel of the mammalian distal nephron (i.e. cortical collecting tubule) is the site of discretionary regulation which allows maintainance of total body sodium balance. In order to understand the physiological events that participate in this regulation, we have used the patch-clamp technique which allows us to measure individual Na+ channel currents and permits access to the cytosolic side of the channel-protein as well as its associated regulatory components. Most of our experiments have utilized the A6 amphibian renal cell line, which when grown on permeable supports is an excellent model for the mammalian distal nephron. Different mechanisms have been examined: (1) regulation by hormonal factors such as Anti-Diuretic Hormone (ADH) and aldosterone, (2) regulation by G-proteins, (3) modulation by protein kinase C (PK-C), and (4) modulation by products of arachidonic acid metabolism. Consistent with noise analysis of tight epithelial tissues, ADH treatment increased the number of active channels in apical membrane patches of A6 cells, without any apparent change in the open probability (Po) of the individual channels. Agents that increased intracellular cAMP mimicked the effects of ADH. In contrast, aldosterone was found to act through a dramatic increase in Po rather than through changes in channel density. Inhibition of methylation by deazaadenosine antagonizes the stimulatory effect of aldosterone. In excised inside-out patches GTP gamma S inhibits channel activity, whereas GDP beta S or pertussis toxin stimulates activity suggesting regulatory control by G-proteins. PK-C has been shown to contribute to 'feed-back inhibition' of apical Na+ conductance in tight epithelia.(ABSTRACT TRUNCATED AT 250 WORDS)